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GERMAN-U.S. CLOUD EXPERIMENT 
The German Fede ra l  Min i s t ry  f o r  S c i e n t i f i c  Research 
(BMBW) and t h e  U . S .  Na t iona l  Aeronaut ics  and Space Adminis- 
t r a t i o n  are coope ra t ing  i n  an experiment aimed a t  e j e c t i n g  
i n t o  space  a chemical which w i l l  produce a glowing, barium 
i o n  cloud about 2 0 , 0 0 0  m i l e s  above t h e  Ea r th .  
If s u c c e s s f u l l y  launched t h e  c loud  w i l l  b e  v i s i b l e  to 
t h e  naked eye f o r  1 5  to 20  minutes  a f t e r  release of  t h e  
barium as a f i r s t -magni tude  o r  b r i g h t  s ta r  over  most o f  t h e  
Western Hemisphere t he  n i g h t  of  A p r i l  2 0 .  
A Scout r o c k e t  f u r n i s h e d  by  NASA i s  scheduled to l i f t  
o f f  from Wallops I s l a n d ,  VA, between 7 and 9 p.m. EST and 
about th ree  and one-half hours  l a t e r  t h e  barium payload w i l l  
be e j e c t e d  2 0 , 0 0 0  miles  above C e n t r a l  America ( ? O N  - 75"W) 
to form a very t h i n  or widely-dispersed i o n i z e d  cloud about 
1 0 , 0 0 0  m i l e s  (17,000 k i l o m e t e r s )  long  which can on ly  be  
d e t e c t e d  by s e n s i t i v e  ground and a i r b o r n e  in s t rumen t s .  
-more- 4/6/71 
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Both German and U.S. s c i e n t i s t s  at  obse rva t ion  s i t e s  i n  
North and South America w i l l  use  s p e c i a l  camera equipment 
to view i t .  I n  a d d i t i o n ,  a NASA Convair 990 a i r c r a f t  w i l l  
observe the cloud on a f l i g h t  c o r r i d o r  between Bermuda and 
t h e  e a s t e r n  United S t a t e s .  Weather cond i t ions  a t  t h e  va r ious  
s i t e s  must be c l e a r ,  or expec ted  to be c l e a r ,  du r ing  t h e  
viewing t ime to permi t  t h e  launch.  
The payload o f  36 pounds o f  barium-ccpper oxide mixture  
w i l l  be r e l e a s e d  between 10:QO p . m .  and 12:30 a . m .  EST, de- 
pending on t h e  a c t u a l  t ime o f  launch du r ing  t h e  pe r iod  
A p r i l  20-28. If t h e  weather i s  bad, another  launch a t t e m p t  
w i l l  be made i n  t h e  May 18-27 p e r i o d .  
The purpose of t h e  experiment i s  to s t u d y  t h e  behavior  
o f  a bar ium i o n  cloud a t  h igh  a l t i t u d e s .  At lower a l t i t u d e s ,  
t h e  cloud i s  moved by e l e c t r i c  and magnetic f i e l d s  and can 
be used to map them i n  much t h e  same way as i r o n  f i l i n g s  a r e  
used t o  map t h e  magnetic f i e l d  l i n e s  around a magnet. A t  
h ighe r  a l t i t u d e s  i t  i s  b e l i e v e d  t h a t  t h i s  can a lso be done 
i f  the cloud can be observed f o r  long  enough to " s e t t l e  down': 
a f t e r  t h e  i n i t i a l  exp los ive  r e l e a s e .  
A s  t h e  barium i o n s  d i s t r i b u t e  themselves a long  a 
magnetic f i e l d  l i n e  i n  a long  v i s i b l e  c loud,  photographs w i l l  
pe rmi t  v i s u a l  mapping o f  t h e  e l ec t romagne t i c  f o r c e s  a c t i n g  i n  
t h e  a r e a  i n  which the  parium i s  r e l e a s e d .  
-more- 
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The p o s i t i o n  and motions of  the cloud can be determined 
a t  success ive  i n s t a n t s  by t r i a n g u l a t i o n  from the  w i d e l y  
s e p a r a t e d  obse rva t ion  s t a t i o n s .  The s t r e n g t h  and o r i e n t a t i o n  
of t h e  e l e c t r i c  f i e l d  v e c t o r s  a l s o  may be c a l c u l a t e d  from 
t h e s e  data. 
These techniques  can be  used t o  measure both  magnetic 
and e l e c t r i c a l  f i e l d s  i n  space and t o  s tudy  plasma phys ic s  
e f f e c t s  not  p o s s i b l e  i n  t h e  l a b o r a t o r y .  The barium expe r i -  
ment can a l s o  s imula t e  t h e  i n t e r a c t i o n  of  t he  s o l a r  wind 
w i t h  an i o n i z e d  comet t r a i l .  
S c i e n t i f i c  s t u d i e s  t o  be  performed w i l l  i n c l u d e :  
1. A s tudy  o f  t h e  expansion of  t h e  i o n i z e d  cloud and 
t h e  development o f  f i n e  s t r u c t u r e  such as b a r s  o r  r i p p l e s  
i n  t he  cloud as no ted  i n  e a r l i e r  exper iments .  
2 .  A s tudy  of  p h y s i c a l  e f f e c t s  o f  t h e  cloud on i t s  
magnetospheric environment,  i n  p a r t i c u l a r ,  on t h e  magnetic 
f i e l d .  (For t h i s  purpose,  a magnetometer system i s  part 
of  t h e  payload . )  
3 .  A s tudy  o f  t h e  deformation and d i s i n t e g r a t i o n  of  t h e  
c loud  i n  t h e  l a t e  phase of  i t s  l i f e t i m e  - t h e  way i t  
changes i n  r e l a t i o n  t o  the sur rounding  medium, cannot  be 
reproduced i n  t h e  l a b o r a t o r y .  
-more - 
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S p e c i a l  o p t i c a l  o b s e r v a t i o n  s i t e s  have been s e l e c t e d  
i n  areas where f a v o r a b l e  weather p a t t e r n s  are l i k e l y  to 
e x i s t .  They are l o c a t e d  i n  Arizona and New Mexlco i n  t h e  
United States ,  and n e a r  L a  Serena ,  Chi le  and Arequipa, Peru 
i n  South America. Add i t iona l  data w i l l  a l s o  be ob ta ined  
from e x i s t i n g  ground based geophys ica l  i n s t rumen t s  and 
o r b i t i n g  s a t e l l i t e s .  
The barium release technique  was pioneered  by P r o f e s s o r  
Reimar Lus t ,  D i r e c t o r  of t h e  Max-Planck- I n s t i t u t  f o r  
E x t r a t e r r e s t r i a l  Phys ics ,  (MPE) Munich. It has been success-  
f u l l y  used i n  numerous sounding r o c k e t  experiments  a t  a l t i t u d e s  
up t o  600 m i l e s .  I n  March 1 9 6 9 ,  a s u c c e s s f u l  r e l e a s e  o f  s i x  
pounds of barium was made by  MPE from t h e  European Space 
Research S a t e l l i t e  HEOS-1, a t  about 46,000 m i l e s  ( 7 4 , 0 0 0  k m )  
a l t i t u d e .  
The S tandard  Frequency and Time S e r v i c e  o f  t h e  Na t iona l  
Bureau of S tandards  w i l l  t r a n s m i t  hour ly  a taped 45-second 
announcement f o r  as t ronomers  beginning one week b e f o r e  launch.  
The announcements, g i v i n g  informat ion  on t h e  p r o j e c t ,  w i l l  
be t r a n s m i t t e d  by  s t a t i o n s  WWV and WWVH th ree  t o  f o u r  minutes 
a f t e r  t he  hour on 2.55 Megahertz (MHz), 1 0  MHz, 15 MHz and 
20  MHZ. 
-more- 
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Under the terms o f  the coope ra t ive  agreement,  BMBW i s  
p rov id ing  the  payload and NASA t h e  Scout r o c k e t .  Each 
o r g a n i z a t i o n  i s  p rov id ing  obse rva t ion  and data a c q u i s i t i o n  
i n s t r u m e n t a t i o n  i n  suppor t  of i t s  p a r t i c u l a r  s c i e n t i f i c  
i n t e r e s t s .  NASA w i l l  conduct launch  o p e r a t i o n s  and provide  
t r a c k i n g  and communications s e r v i c e s .  Each agency w i l l  bear 
t h e  c o s t  of i t s  r e s p e c t i v e  r e s p o n s i b i l i t i e s .  
The r e s u l t s  o f  t h e  o b s e r v a t i o n s  w i l l  be sha red  by  bo th  
NASA and BMBW, who w i l l  p u b l i s h  t h e i r  r e s u l t s  and make them 
available t o  t h e  s c i e n t i f i c  community. 
MPE designed and b u i l t  t h e  payload. The Scout r o c k e t  
p r o j e c t  i s  under t he  d i r e c t  management of  L a n g l e y  Research 
Center ,  Hampton, VA, and i s  b u i l t  by LTV Aerospace Corp., 
Dallas. 
The Scout launch v e h i c l e  i s  a fou r - s t age  s o l i d  p r o p e l l a n t  
r o c k e t  s y s t e m .  
Its f o u r  motors -- Algol 11, Castor  11, Antares  11, 
and Al ta i r  I11 -- are i n t e r l o c k e d  w i t h  t r a n s i t i o n  sec t io r , s  
t h a t  c o n t a i n  guidance,  c o n t r o l ,  i g n i t i o n  and i n s t r u m e n t a t i o n  
systems, s e p a r a t i o n  sys t ems  and the  s p i n  motors needed t o  
s t a b i l i z e  the  f o u r t h  s t a g e .  Cont ro l  i s  achieved by  aero-  
dynamic s u r f a c e s ,  j e t  vanes and hydrogen peroxide j e t s .  
-more- 
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The launch v e h i c l e  i s  approximately 73 f ee t  ( 2 2 . 2 5  
me te r s )  long  and weighs about 4 0 , 0 0 0  pounds (17,144 k i lograms)  
a t  liftoff. 




L i f t o f f  
F i r s t  s t a g e  burnout 
Second stage i g n i t i o n  
Second s t a g e  burnout 
Thi rd  stage i g n i t i o n  
T h i r d  stage burnout 
Spin-up 
Thi rd  stage s e p a r a t i o n  
Fourth s t a g e  i g n i t i o n  
Fourth s t a g e  burnout 
Barium release 
SEQUENCE OF EVENTS 
T i m e  ( s e c . )  













OPTICAL OBSERVATION SITES FOR THE BARIUM ION CLOUD EXPERIMENT 
Max-Planck-Institut 
Location 
Kitt Peak National 
Observatory, Tucson 
Latitude Longitude Elevation (ft) 
31O57'N 11lo36'W 8,750 
7Oo44'W European Southern Observatory 290161s La Silla Peak, La Serena, Chile 
National Aeronautics and Space Administration 
Location Latitude Longitude 
7 , 872 
Elevation (ft) 
Smithsonian Astrophysical 31°41'N 11Oo43'W 7,820 
Observatory, Baker-Nunn 
Satellite Camera Site 
Mt. Hopkins, A2 
White Sands Missile Range 
White Sands, NM 32'25'N 106~33 f w  5,412 
Smithsonian Astrophysical 
Satellite Camera Site 
Arequipa, Peru 
Observatory, Baker-Nunn 16O287s 7lo3O1W 8,060 
30°10'S 7Oo4g'W 7,200 Cerro Tololo Inter-American Observatory, La Serena, Chile 
The NASA CV-990 High Altitude Research Aircraft (NASA-711) 
will be instrumented and operated in a corridor between Bermuda 
and Wallops Station as an airborne optical observation site. 
Flight altitude will be 35,000 feet or higher. 
In addition to the prime observations, data will also be 
obtained from observers at or near the Great Whale Geophysical 
Station, Great Whale River, Canada, operated by the National 
Research Council of Canada, and from a similarly instrumented 





The cloud may be viewed throughout the Western Hemisphere 
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TRACKING & DATA ACQUISITION SYSTEMS 
Managers 
BMBW -
Rober t  E. Carr Werner Bachschmidt 
Head, Optical Systems Section Max-Planck-Institut 
Payload Systems Engineers 
Electronic Systems 







T minus 1 week 
Launch Day 
T minus 4 hours  
Launch Day 
T p l u s  1 hour 
Launch Day 
T p l u s  4 hours  
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NBS HOURLY TAPED ANNOUNCEMENTS 
Confirmation o f  r e l e a s e .  
1. 
2. 
Beginning date of  launch window. 
T i m e  i n t e r v a l  i n  which release 
i s  expec ted .  






Nominal r e l e a s e  p o s i t i o n .  
Nominal launch t i m e .  
Nominal r e l e a s e  t ime and 
p o s i t i o n .  
N o t i f i c a t i o n  o f  launch.  
P r e d i c t e d  primary r e l e a s e  t i m e  
and p o s i t i o n .  
T i m e  and p o s i t i o n  of  backup t i m e r  
a c t u a t e d  r e l e a s e .  
-more- 
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PROJECT OFFICIALS AND PROGRAM MANAGEMENT 
The NASA/MPE Barium Ion Cloud Project is a joint venture of 
the Bundesministerium fur Bildung und Wissenschaft (BMBW) of the 
Federal Republic of Germany and the National Aeronautics and 
Space Administration. Overall responsibility for program 
direction is under NASA's Office of Space Science and Applications 
(OSSA) and for BMBW the Max-Planck-Institut fur Physik und 
Astrophysik, Institut fur Extraterrestrische Physik. 
Program Managers 
NASA BMBW 
John R. Holtz, OSSA (Payload) Professor Reimar Lust 
Raymond Miller, OSSA (Payload) Director, Max-Planck- 
Paul E. Goozh, OSSA (Scout) Institut fur Physik and 
W. Corlett Galvin, Office of Astrophysik 
Tracking and Data Acquisition Institut fur Extraterrestrische 
Physik 




Dr. Erwin R. Schmerling, OSSA Prof e ssor Reimar L u s t  
Project Managers 
NASA BMBW 
W. A. Brence 
Project Management Section 
Wallops Station 
Roland D. English (Scout) 





David Adamson Dr. Gerhard Haerendel 
Head, Interplanetary and Max-Planck-Institut 
Magnetospheric Physics Section 
Langley Research Center 
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